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(54) OPTICAL READING AND WRITING METHOD, INFORMATION RECORDING MEDIUM AND 
OPTICAL DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
reading/writing method by which the intensity of signals 
to be read or written is increased and optical 
reading/writing having few noises is realized. 
SOLUTION: A recording layer 17 being the object 
from/to which information is read and written is 
arranged between a first reproducing layer 1 5 arid a 
second reproducing layer 19 consisting of a material 
whose index of refraction is changed by light or heat to 
constitute a reproducing/recording layer part 28, which 
is almost orthogonally irradiated by a light beam. Thus, 
scattered bodies 23, 24 whose indexes of refraction are 
changed are formed only in areas of the first and second 
reproducing layers 15, 19 positioned in the vicinity of the 
center of the spot of the light beam 11, and at least one 
side of reading or writing of information from or into the 
recording layer 1 7 is performed by an interaction 
between the recording layer 1 7 and near-field light 25, 
26 generated in the periphery of the scattered bodies 
23, 24. 




* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1]Allot a sample layer which is an object of reading and writing of information between the 
1st reproduction auxiliary recording layer and the 2nd reproduction auxiliary recording layer 
which consist of material from which a refractive index changes with light or heat, and a 
reproduction recording layer part is constituted, Form a varied region where a refractive index 
changed only in a field of the above 1st located near the spot center of this optical beam by 
irradiating the above-mentioned reproduction recording layer part with an optical beam, and the 
2nd reproduction auxiliary recording layer, respectively, and The above-mentioned sample layer, 
Optical reading characterized by performing either [ at least ] reading of information for this 
sample layer, or writing by an interaction between near field light generated around each above- 
mentioned varied region by the exposure of an optical beam, a method of writing in. 
[Claim 2]As either [ at least ] material which constitutes a reproduction auxiliary recording layer 
of the above 1st, or the material which constitutes a reproduction auxiliary recording layer of the 
above 2nd, The optical reading according to claim 1, wherein silver oxide, antimony oxide, and at 
least one kind of metallic oxide chosen from a group which consists of tellurium oxide are used, a 
method of writing in; 

[Claim 3]The optical reading according to claim 1 or 2 characterized by coming to constitute the 
above-mentioned reproduction recording layer part by providing the 1st protective layer between 
a reproduction auxiliary recording layer of the above 1 st, and a sample layer, and providing the 
2nd protective layer further between a sample layer and the 2nd reproduction auxiliary recording 
layer, a method of writing in. 

[Claim 4]A reproduction auxiliary recording layer of the above 1st, the 1st protective layer, a 
sample layer, the 2nd protective layer, The 2nd reproduction auxiliary recording layer is 
laminated by this order, and thickness of the 1st protective layer of the above And dj , For a 

refractive index of d 2 and the 1st protective layer, when setting wavelength of n 2 and an optical 

beam to lambda for a refractive index of n 1 and the 2nd protective layer, thickness of the 2nd 

protective layer, d^ajX lambda/n 1 and d 2 =a 2 x lambda/n 2 (among a formula) The optical reading 

according to claim 3, wherein a 1 and a 2 satisfy a relation of both sides which express a constant 

of 1 / 30 - 1/3 independently, respectively, a method of writing in. 

[Claim 5]lt comes to be allotted between the 1st reproduction auxiliary recording layer and the 
2nd reproduction auxiliary recording layer which a sample layer which is an object of reading and 
writing of information turns into from material from which a refractive index changes with light or 
heat, Distance of a reproduction auxiliary recording layer of the above 1st and a sample layer 
and distance of a sample layer and the 2nd reproduction auxiliary recording layer are that an 
optical beam is irradiated, respectively, An information recording medium,, wherein each near field 
light generated around a varied region where a refractive index formed in the 1st and 2nd 
reproduction auxiliary recording layers changed is set as the above-mentioned sample layer so 
that attainment is possible. 

[Claim 6]A reproduction recording layer part in which the 1st reproduction auxiliary recording 
layer and the 2nd reproduction auxiliary recording layer which consist of material from which a 
refractive index changes with light or heat have in between a sample layer which is an object of 
reading and writing of information, It has a support means which supports the above-mentioned 
reproduction recording layer part, and an optical beam irradiation means which irradiates the 
above-mentioned reproduction recording layer part with an optical beam, Distance of a 
reproduction auxiliary recording layer of the above 1st, and a sample layer, and distance of a 
sample layer and the 2nd reproduction auxiliary recording layer, respectively by the exposure of 
the above-mentioned optical beam. An optical apparatus, wherein each near field light generated 
around a varied region where a refractive index formed in the 1 st and 2nd reproduction auxiliary 
recording layers changed is set as the above-mentioned sample layer so that attainment is 
possible. 
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[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the information recording medium to which 
reading of information and writing are performed by this method, and an optical apparatus further 
about optical reading which uses near field light, i.e., the light of an optical contiguity place 
(optical near field), and the method of writing in. 
[0002] 

[Description of the Prior Art]To information recording media, such as recent years, for example, 
an optical disc etc., in order to perform high density recording using near field light, various 
methods are developed. 

[0003] For example, Technical Digest of. In ISOM/ODS (International Symposium on Optical 
Memory and Optical Data Storage)'99 (symposium date: 11 -July 15, 1999). Reading and the 
method of writing in of the optical memory which uses near field light are indicated. Hereafter, 
this is explained using drawing 5 (a) and drawing 5 (b). 

[0004]The optical disc 102 which is an object of reading and the writing of information comprises 
laminating the 1 st protective layer 1 1 2, the reproduction layer 1 1 3, the 2nd protective layer 114, 
the recording layer 115, and the 3rd protective layer 116 on the disc substrate (substrate) 111 
at this order, the thickness of each class — 15 nm and the 2nd protective layer 1 14 are 40 rim, 
and 170 nm and the reproduction layer 113 is [the disc substrate 111/12 mm and the 1st 
protective layer 112/ the recording layer 1 1 5 of 1 5 nm and the 3rd protective layer 1 1 6 ] 20 nm. 
By polycarbonate whose disc substrate 1 1 1 is translucency material. The reproduction layer 113 
is constituted from a room temperature with silver oxide (AgO x ) with high transmissivity of light 

by germanium 2 Sb 2 Te 5 which is a phase change material which the recording layer 115 shows the 

reversible phase change between crystal-amorphous. . 

[0005]The laser beam 101 condensed with the object lens (not shown) is irradiated by the optical 
disc 102 from the above-mentioned disc substrate 1 1 1 side, for example. And in the 
reproduction layer 113 which consists of a silver oxide film, the temperature distribution 117 
arises by the irradiated laser beam 101. 

[0006]As shown in drawing 5 (b), the temperature distribution 1 1 7 produced in the reproduction 
layer 1 13 is gauss type temperature distribution which falls as peak temperature is shown and it 
keeps away from this center position in the field located at the center (laser spot center) of the 
laser beam 101. 

In the field beyond the threshold temperature 118 located near the center of laser spot, the 
silver oxide which makes the reproduction layer 113 is disassembled, and a silver granule child 
deposits. 



[0007]The refractive index of the field beyond the above-mentioned threshold temperature of 



JP-A-2002-25057 



4/11 V 



the reproduction layer 113 changes by this, the scatterer 103 smaller than spot diameter R 1Q1 of 

the laser beam 101 is formed, and the near field light 105 occurs to the circumference. And 
propagation light arises by the interaction of this near field light 105 and the mark 104 recorded 
on the recording layer 1 15, and this a part of propagation light is read as catoptric light. The 
thickness of the protective layer 1 14 is set as the distance to which the near field light 105 
generated around the scatterer 103 can reach the recording layer 115. Thereby, the size beyond 
the diffraction limit of light, for example, mark length's of 100 nm or less recording mark, 
(equivalent to the mark 104) is recorded or reproduced. 
[0008] 

[Problem(s) to be Solved by the Invention]However, the intensity of the scattered light (the 
above-mentioned propagation light) produced by the interaction of the near field light 105 and 
the mark 104 in an above-mentioned method was weak, and the signal read as catoptric light 
was weak. Therefore, there was a case where it became difficult for the characteristic of the 
read signal to deteriorate remarkably by generating of a noise for example, and to realize stable 
reading and writing. 

[0009]It is made in order that this invention may solve the above-mentioned problem, and the 
purpose increases the intensity of the signal read or written in, and there is in providing optical 
reading which can realize a high C/N ratio, the method of writing in, and information recording 
media (optical disc etc.). 
[0010] 

[Means for Solving the Problem]Optical reading concerning this invention, and a method of 
writing in, In order to solve the above-mentioned technical problem, a sample layer which is an 
object of reading and writing of information, By allotting between the 1st reproduction auxiliary 
recording layer and the 2nd reproduction auxiliary recording layer which consist of material from 
which a refractive index changes with light or heat, constituting a reproduction recording layer 
part, and irradiating the above-mentioned reproduction recording layer part with an optical beam, 
Form a varied region where a refractive index changed only in a field of the above 1st located 
near the spot center of this optical beam, and the 2nd reproduction auxiliary recording layer, 
respectively, and The above-mentioned sample layer, By an interaction between near field light 
generated around each above-mentioned varied region by the exposure of an optical beam, it is 
characterized by performing either [ at least ] reading of information for this sample layer, or 
writing. 

[001 1]Since the above-mentioned varied region which generates near field light around is formed 
only in a field in which it is located near the center of an optical beam according to an above- 
mentioned method, writing and read-out of information beyond a diffraction limit of light become 
possible, for example. In addition, since near field light generated around each of two varied 
regions is used and an interaction of a sample layer and near field light is enhanced, a thing 
which is a noise and which write in as big information and is read becomes more possible than 
small about information. 

[0012]In [ again ] a described method optical reading concerning this invention, and a method of 
writing in, It is characterized by using at least one kind of metallic oxide chosen from a group 
which consists of silver oxide, antimony oxide, and tellurium oxide as either [ at least ] material 
which constitutes a reproduction auxiliary recording layer of the above 1st, or the material which 
constitutes a reproduction auxiliary recording layer of the above 2nd. 

[0013]At a room temperature, although these metallic oxides have high transmissivity of light, it 
is promptly decomposed under temperature conditions beyond the threshold temperature, and 
they have the characteristic that metal particles deposit and scatterer (varied region) is formed. 
Scatterer formed has high scattering efficiency. Therefore, according to an above-mentioned 
method, the circumference of a varied region can be made to generate near field light promptly. 
[0014]Optical reading concerning this invention and a method of writing in are characterized by 
coming to constitute the above-mentioned reproduction recording layer part, when the 1 st 
protective layer is provided between a reproduction auxiliary recording layer of the above 1st, 
and a sample layer and they provide the 2nd protective layer further between a sample layer and 
the 2nd reproduction auxiliary recording layer in a described method again. 
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[0015]According to an above-mentioned method, it becomes possible to prevent damage to a 
sample layer under influence of [ at the time of the above-mentioned varied region being formed 
in the above 1st and the 2nd reproduction auxiliary recording layer ]. 

[0016]ln [ again ] a described method optical reading concerning this invention, and a method of 
writing in, A reproduction auxiliary recording layer of the above 1st, the 1st protective layer, a 
sample layer, the 2nd protective layer, The 2nd reproduction auxiliary recording layer is 
laminated by this order, and thickness of the 1st protective layer of the above And d 1? For a 

refractive index of d £ and the 1 st protective layer, when setting wavelength of n 2 and an optical 

beam to lambda for a refractive index of n 1 and the 2nd protective layer, thickness of the 2nd 

protective layer, It is characterized by satisfying a relation of both sides of d^a^ lambda/n 1 

and d 2 =a 2 x lambda/n 2 (a^ and a 2 express a constant of 1 / 30 - 1/3 independently among a 

formula, respectively). 

[0017]According to an above-mentioned method, if a sample layer generates heat, the heat will 
spread certainly by the 1st reproduction auxiliary recording layer and the 2nd reproduction 
auxiliary recording layer, and the two above-mentioned varied regions will be formed efficiently. 
Since near field light generated around two varied regions reaches certainly by a sample layer, it 
becomes possible to enhance both interaction. 

[0018]In order that an information recording medium concerning this invention may solve the 
above-mentioned technical problem, a sample layer which is an object of reading and writing of 
information, It comes to be allotted between the 1st reproduction auxiliary recording layer and 
the 2nd reproduction auxiliary recording layer which consist of material from which a refractive 
index changes with light or heat, Distance of a reproduction auxiliary recording layer of the above 
1st and a sample layer and distance of a sample layer and the 2nd reproduction auxiliary 
recording layer are that an optical beam is irradiated, respectively, Each near field light 
generated around a varied region where a refractive index formed in the 1st and 2nd 
reproduction auxiliary recording layers changed is characterized by being set as the above- 
mentioned sample layer so that attainment is possible. 

[001 9]In order that an information recording medium concerning this invention may solve the 
above-mentioned technical problem, the 1 st reproduction auxiliary recording layer and the 2nd 
reproduction auxiliary recording layer which consist of material from which a refractive index 
changes with light or heat, A reproduction recording layer part which has in between a sample 
layer which is an object of reading and writing of information, It has a support means which 
supports the above-mentioned reproduction recording layer part, and an optical beam irradiation 
means which irradiates the above-mentioned reproduction recording layer part with an optical 
beam, Distance of a reproduction auxiliary recording layer of the above 1st, and a sample layer, 
and distance of a sample layer and the 2nd reproduction auxiliary recording layer, respectively by 
the exposure of the above-mentioned optical beam. Each near field light generated around a 
varied region where a refractive index formed in the 1 st and 2nd reproduction auxiliary recording 
layers changed is characterized by being set as the above-mentioned sample layer so that 
attainment is possible. 

[0020]Since according to the above-mentioned composition near field light occurs around each 
of two varied regions by an optical beam being irradiated and an interaction of a sample layer and 
near field light is enhanced. It becomes possible to provide an information recording medium in 
which a thing which is a noise about information, and which write in as big information and is read 
is more possible than small, and an optical apparatus. 
[0021] 

[Embodiment of the Inventionjlt will be as follows if one gestalt of operation of this invention is 
explained. This invention is not limited by this. 

[0022]Optical reading concerning the invention in this application, and the method of writing in, 
1) The sample layer which is an object of reading and the writing of information (optical 
information). Allot between the 1st reproduction auxiliary recording layer and the 2nd 
reproduction auxiliary recording layer which consist of material from which a refractive index 
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changes with light or heat, and a reproduction recording layer part is constituted, 2) as opposed 
to the above-mentioned reproduction recording layer part — from the reproduction auxiliary 
recording layer side of the above 1 st, or the 2nd reproduction auxiliary recording layer side — 
for example — abbreviated — by irradiating with optical beams, such as a laser beam, vertically, 
Form the varied region where the refractive index changed only in the field of the above 1 st 
located near the spot center of this optical beam, and the 2nd reproduction auxiliary recording 
layer, respectively, and The 3 above-mentioned sample layer, By the interaction between the 
near field light, the light, i.e., EBANE cent light, of an optical contiguity place (optical near field), 
generated around each above-mentioned varied region by the exposure of an optical beam. It is 
the method of performing either [ at least ] reading of the information for this sample layer, or 
writing. 

[0023]If an optical beam is irradiated by the above-mentioned reproduction recording layer part, 
the temperature distribution according to light volume, wavelength, etc. of the optical beam 
which were irradiated by the both sides of the 1st reproduction auxiliary recording layer and the 
2nd reproduction auxiliary recording layer will arise. This temperature distribution is gauss type 
temperature distribution which falls as it passes along the center of an optical beam, the field 
located on the axis extended to that direction of radiation (spot center) shows peak temperature 
and it keeps away from this center position (refer to drawing 1 (b)). For this reason, in the above 
1st and the 2nd reproduction auxiliary recording layer, Only in the field beyond the threshold 
temperature located near the center of an optical beam, the varied region where the rate of 
optical refraction comes to change with heat (they are specifically minute regions smaller than 
the spot diameter of an optical beam), for example, the dispersion field scattered about in this 
optical beam, (scatterer) is formed. 

[0024]For this reason, around the above-mentioned varied region formed in the 1st and 2nd 
reproduction auxiliary recording layers, near field light occurs by the optical beam which entered, 
respectively, and writing of optical information and read-out are performed using the interaction 
between these near field light and a sample layer. 

[0025]Namely, in the above-mentioned method, since the near field light used for writing and 
read-out of optical information occurs around two varied regions formed in the 1st reproduction 
auxiliary recording layer and the 2nd reproduction auxiliary recording layer, As compared with the 
method of using one near field light, the interaction of a sample layer and near field light is 
enhanced, and the thing which is a noise and which write in as big information and is read 
becomes more possible than small about optical information. 

[0026]Since the above-mentioned varied region is formed only in the field in which it is located 
near the center of an optical beam, the writing and read-out of optical information smaller than 
the spot diameter of an optical beam of it become possible. For example, it becomes possible to 
realize optical reading beyond the diffraction limit of light, and the method of writing in. 
[0027]. The above-mentioned optical reading and the method of writing in target a optical disc 
etc., for example. The time of reading and the writing of optical information, and when observing 
a minute sample using b optical microscope (the optical information which a sample has is read), 
it is applied to broad fields, such as a linear scale of c high degree of accuracy, and an exposure 
transfer process (a pattern is written in as optical information) of d lithography. 
[0028]The method of more specifically starting this invention, "the sample layer which is an 
object of reading and the writing of information, It comes to be allotted between the 1 st 
reproduction auxiliary recording layer and the 2nd reproduction auxiliary recording layer which 
consist of material from which a refractive index changes with light or heat, The distance of the 
reproduction auxiliary recording layer of the above 1st, and a recording layer, and the distance of 
a recording layer and the 2nd reproduction auxiliary recording layer by irradiating an optical 
beam, respectively, When [ all ] each near field light generated around the varied region where 
the refractive index formed in the 1st and 2nd reproduction auxiliary recording layers changed 
performs optical reading and writing for the information recording medium concerning this 
invention set as the recording layer so that attainment is possible", it can apply per. 
[0029]With the "sample layer" contained in the above-mentioned information recording medium 
which is an object of reading and the writing of information. For example, in the case of the 
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above-mentioned a ? to the recording layer which an optical disc (information recording medium) 
etc. have in the case of the above-mentioned b. Between the above 1st and the 2nd 
reproduction auxiliary recording layer, the layer of the sample which is an observing object in the 
layer of the sample which the sample inclusion body (information recording medium) which it 
comes to pinch has in the case of the above-mentioned c. By the case of the above-mentioned 
d, it is equivalent to the layer of the scale which recorded the graduation on the groove at the 
transfer layer of an exposure pattern which the subject (information recording medium) of 
exposure transfer has. The area in particular of the stratification plane of the above-mentioned 
sample layer is not limited. 

[0030]The distance of the reproduction auxiliary recording layer of the above 1st, and a sample 
layer, and the distance of a sample layer and the 2nd reproduction auxiliary recording layer, 
respectively, The near field light generated around each above-mentioned varied region formed 
in the 1st and 2nd reproduction auxiliary recording layers by the exposure of an optical beam 
should just be set as the sample layer so that attainment is possible. 

[0031]Points other than the kind of sample layer used, the method or information recording 
medium concerning this invention are not based on the field of application and the use field, but 
are fundamentally common. Then, based on drawing 1 t hru/or drawing 4 . the optical disc (an 
example of the information recording medium concerning this invention) in which optical reading 
concerning this invention and the method of writing in are applied is mentioned as an example, 
and it explains still in detail about the invention in this application. 

[0032]As shown in drawing 1 (a), the optical disc 12 concerning this invention, On one side of the 
disc substrate (base) 13, the protective layer 14, the 1st reproduction layer (1st reproduction 
auxiliary recording layer) 15, the protective layer 16 as the 1st protective layer, the recording 
layer (sample layer) 17, the protective layer 18 as the 2nd protective layer, the 2nd reproduction 
layer (2nd reproduction auxiliary recording layer) 19, and the protective layer 20, Membranes are 
formed at this order and the laminated structure is made. And the reproduction recording layer 
part 28 with which the optical beam 1 1 is irradiated by the abbreviated perpendicular is 
constituted by the 1st reproduction layer 15, the protective layer 16, the recording layer 17, the 
protective layer 18, and the 2nd reproduction layer 19. 

[0033]Polycarbonate which is translucency material is used for the disc substrate 13, for 
example. The dielectric film which consists of ZnS-Si0 2 , for example is used for the protective 

layers 14, 16, 18, and 20. A silver oxide (AgO x ) film is used for the recording layer 17 for 

germanium 2 Sb 2 Te 5 (phase change material) which can record optical information by the 

reversible phase change between crystal-amorphous at the 1st reproduction layer 15 and 2nd 
reproduction layer 19. Although explained also below, silver oxide is a material from which the 
rate of optical refraction changes with light or heat. 

[0034]The disk unit which performs record and playback of information (optical information) for 
the optical disc 12, it is shown in drawing 2 — as — the controller 31, the record circuit 
(recording control section) 32, the laser drive circuit 33, and an optical pickup (a laser irradiation 
means.) It has information writing and the reading means 34, the regenerative circuit 
(reproduction control part) 35, the roll control circuit 36, and the spindle motor (a support 
means, pivot means of an optical disc) 37. The disc-like optical disc 12 is that the axis of the 
spindle motor 37 is inserted in the hole established in the center, and is supported by one way 
pivotable. 

[0035]At the time of record and playback of the optical information to the optical disc 12 (writing 
and reading), this optical disc 12 rotates to one way with the spindle motor 37. At the time of 
record, the record signal outputted from the record circuit 32 by the instructions from the 
controller 31 is inputted into the laser drive circuit 33, and the laser drive circuit 33 outputs the 
driving current according to the inputted record signal to the optical pickup 34. Thereby, the 
recording light (optical beam) of light volume according to a record signal is emitted from the 
semiconductor laser (not shown) provided in the optical pickup 34. Recording light is irradiated 
by the optical disc 12 and record of the information on the recording layer 17 shown in drawing 1 
(a) is performed. 
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[0036]On the other hand, at the time of playback of the optical information recorded on the 
optical disc 12, the driving current of prescribed voltage is outputted from the laser drive circuit 
33 to the optical pickup 34 by the instructions from the controller 31. Thereby, the regenerated 
light (optical beam) of light volume smaller than recording light is emitted from the above- 
mentioned semiconductor laser. Regenerated light is irradiated by the optical disc 12 and the 
catoptric light obtained according to the information which the recording layer 17 has is inputted 
into the photodetector (not shown) provided in the optical pickup 34. Catoptric light is changed 
into an electrical signal in a photodetector, and the regenerative circuit 35 outputs reproduction 
information based on this inputted electrical signal. 

[0037] At the time of playback and record of optical information, the rolling state of the optical 
disc 12 which the optical pickup 34 acquired, playback, a recorded state, etc. are inputted into 
the controller 31, and this controller 31 issues the instructions to the record circuit 32 or the 
laser drive circuit 33 based on this input. Instructions are inputted also into the roll control 
circuit 36 from the controller 31, a control signal is sent to the spindle motor 37 from the roll 
control circuit 36 based on these instructions, and the optical disc 12 is rotated at 
predetermined number of rotations. Hereafter, the details of above-mentioned reproduction and 
recording operation are explained, referring to drawing 1 (a), drawing 1 (b), etc. 
[0038]the optical beam (laser beam) 11 which was emitted from the semiconductor laser in the 
optical pickup 34, and was condensed with the object lens (not shown) — the optical disc 12 
from the disc substrate 13 side — abbreviated — it glares vertically. As a result, in the 1st 
reproduction layer 15 and 2nd reproduction layer 19, the temperature distribution 21 according 
to the wavelength and light volume of the optical beam 1 1 arises. As mentioned above, this 
temperature distribution serves as a pattern which falls as peak temperature is shown and it 
keeps away from this center position in the field located at the center of the optical beam 1 1. 
[0039]Although the reason temperature distribution shows such a pattern is not certain, it 
guesses as follows. That is, since the recording layer 17 consists of phase change materials, if 
the optical beam 1 1 is irradiated, the field (the record and reproduction region 27 shown in 
drawing 1 (a)) in which it is located near [ the ] the spot center will. generate heat. And since the 
generated heat gets across to the 1st reproduction layer 15 and 2nd reproduction layer 19, also 
in these two layers, temperature rises especially in the field near the spot center of the optical 
beam 11. Therefore, in forming the protective layers 16 and 18 between the recording layer 17 
and the 1st reproduction layer 15 and between the recording layer 17 and the 2nd reproduction 
layer 19. As for the thickness of these protective layers 16 and 18, it is more preferred that the 
heat generated in the recording layer 17 is set up so that it may be transmitted to the 1st 
reproduction layer 15 and 2nd reproduction layer 19. 

[0040]Silver oxide which is the material which makes the 1st reproduction layer 15 and 2nd 
reproduction layer 19 is disassembled under the temperature conditions which were high as for 
the transmissivity of light and exceeded the threshold temperature 22 at the room temperature, 
and a silver granule child deposits. Therefore, in the field of the 1st reproduction layer 15 and 
the 2nd reproduction layer 19 which are located near the spot center of the optical beam 1 1, the 
scatterers (varied region: dispersion field) 23 and 24 smaller than spot diameter from which 

the refractive index changed with the silver granule child's deposits are formed. And the near 
field light 25 and 26 occurs to the circumference because the optical beam 1 1 enters into these 
scatterers 23 and 24. * NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Brief Description of the Drawings] 

[Drawing li lt is optical reading concerning the 1 embodiment of this invention, the method of 
writing in, and an explanatory view showing an information recording medium, and the outline 
sectional view which cut (a) at the flat surface parallel to an optical beam, and (b) are graphs 
which show the temperature distribution in the 1 st and 2nd reproduction layers. 
[Drawing 2l lt is a block diagram showing the outline composition of the optical apparatus 
concerning the 1 embodiment of this invention. 

[Drawing 3l lt is a graph in the information recording medium shown in drawing 1 and drawing 5 
which shows the mark length dependency of the C/N ratio of a regenerative signal. 
[Drawing 4 1 In the information recording medium shown in drawing 1 . it is a graph which shows 
the relation between the thickness of the 2nd protective layer, and a C/N ratio. 
[Drawing 5] It is an explanatory view showing the conventional information recording medium, and 
the outline sectional view which cut (a) at the flat surface parallel to an optical beam, and (b) are 
graphs which show the temperature distribution in the 1st and 2nd reproduction layers. 
[Description of Notations] 

1 1 Optical beam 

12 Optical disc (information recording medium) 

15 Reproduction layer (1st reproduction auxiliary recording layer) 

1 6 Protective layer (the 1 st protective layer) 

17 Recording layer (sample layer) 

1 8 Protective layer (the 2nd protective layer) 

19 Reproduction layer (2nd reproduction auxiliary recording layer) 

23 Scatterer (varied region) 

24 Scatterer (varied region) 

25 Near field light 

26 Near field light 

28 Reproduction recording layer part 

34 Optical pickup (optical beam irradiation means) 

37 Spindle motor (support means) 
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ftb'- act)*;}? « y h 4"C^fifi»fc:fiHW-«i.±ieS5 1 it/ 
ABO • 

i * . m\m tm2 <m ^.mmwmm t v> 

[»#JB4 ] JJEfff 1 e>B£IBS§«BWI . m 1 

d 2 . mi^aScOJS^^rri! , 3g2c7)&SJf <7)S 

dj = a t XA/ni „ fcilX. d 2 = a 2 XA/n 2 
aj , a 2 liZtl-etlM&lZ 1/3 0 — 1/3 
<7)5£iSc Sr **- ) «O5K*<0Wffi - t SrtMS J: "T 

*4JB 1 c7)S^IB#*fliffiJJii:^2c7)^l£li«ai!j«i:^ 

±a» i k mm b <vm&. 

mum bm2 <m*£mmmm t ntmittti&i . 
ft\z-j»mmzti&zbx\ mi&£im2em£§i 
mmM£f&jRz ti&mmmmz-ik Lizmtmm>im 
izmL^zmmitztiztitiK ±Mmmmt,z$m*sm 
izmmztit^z z b tmLb-r zmmmmi*. 

£*)%&mi cmMsmmmte xi&ts 2 <rmmmm 
mm-hK flB8oa»ai9 - m^^-^n^x-hhwrnm 

±imMmmu*3&f-t&3d¥t®.b . 



±MMMmmmzR\:-j*zmm-&R\z-j>.mM^ 
fbbzmtx**). 

jbiam 1 wmamnshm b m\m b <vmm „ tsxv. 
t^Jikis 20)mEM&mmmb <Dm®i**ti?n. 

JJBfcb- AOffiBtfc: «t 9 , SIS 1 fc<klX^2 WSMei 
[000 1] 

^>^Wi£^ (optical near field) 07tSr«ffl-r-S 

*¥s«»iro •»#a**ffitcwt, $^>tc. z\<7)^m 
iz£<offim<7)Wi?>-mK). &Tfw*&frti i m>ti&mmi 
msiz%mnwizmt2> . 

[0002] . 

[ «3fW)firtB] jfi*. Mtli , 3tx -f * ^ * if'wflHBE 

[0003] 09*.«r, Technical Digest of ISOM/ODS 
(International Symposium on Optical Memory and Op 
tical Data Storage) '99 ( is>tfWJ*fflMB : 1 9 
9 9^7^ 11-15 0) IZli. iHWWKSfllfflLfc* 

T. 05(a) £>£X/m5 (b) ^fflUTrMIBBt 

[0004] tf^OS!^BX0 • »#5i»0»*"tr»4* 
fi^l0 2{i f^?l« (SM) 1 1 1_L£. 

wucmmmi 1 2. s^i 1 3. *2a«arai 1 

4. ggflWl 1 5. Mlft. m3C7Mmmi l 62r. i 

f^^in 1 i*u 2mm. mico^mmi 1,2*5 

170nm, Still 1 3#1 Sum, ^2 0«^Jll 
14#4 0nm % EMW1 1 5^*1 5 nm^ %3<ry$m. 
Ml 16tt2 0nmtS>§. ttz. ? 4 X? Wfcl 1 1 

itm%mtmx't>&xv*r-#*-hizj: 9 . $mm 1 

1 5(iS a H H -T^7 r^ra^^rjSKrfflS&ffciiactliSE. 
immX'hhGe z Sb 2 Te 5 fciO. S^l 13 
SiST'fi^O^ji^'a^ir-ft;^ (Ago, ) tcj: 

[0005] ttlfoVVX {.fgpfrtf) X-WtZixfzV- 
ifb'-Al 0 lti. fHi.(f. ±IBx-f x^S«l 1-1 « 
*»4>3frf -f ^.1 0 2 (=«$fL?.. <£ LT . maOl 

frhK&nzmi 1 3tctt, MW-sfutw— rb*-A 1 

0 l(C«fcoTi§LK^l 1 7*^tS. 
[ 0 0 0 6 ] M5 ( b ) £^-f J: d(C. W±m 113t 
*U.fciftK»*l 1 7ti. l^-ifb'-Al 0 l<7)4i/t> 
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ftS-f 5 L# V^fii&g 1 1 8 W£M 

1 1 3*« r -tiMk«3WHW^*i.'r. «&wwart-*. 

[00 07] ZtllzX*). W£M1 1 JJELfcV* 
OlWyhgRH, JO 1 0 3A<i 
T. £<9ifiJS3l3fcl 0 5fc. fEUSl 1 5fcffi»3#Ufc 

v-? 1 04 fcoffisfwiifcij: oeabfc*^t. M^is 

yt<ry-®WmM3tb hXWW-\&%1xh. 1 
1 4<OBM£. tt&ffcl 0 3^JSHfcfyfeLfcaH8*3fc 
1 0 5*>\ IBSS 1 1 5fcidg^f&5rBEJifcm5£$;h.T 

tf. 1 0 0 n ml^T^V— ^^COfeHv— ^ 1 
0 4fcfflS) ^!BI§&&^(fS££*U>. 
[00 08] 

it. ffi&m 1 0 5 1 0 4 fc^ffiS^ffltC «t o 

£t&«sLS£ (±«€ateKy w&k^ik . ^jit^t t 

if. /Axcm&xzx^, mfr&ztitzm^em&im 
l<#asu &mLtimx-wo ■wz&?>-zmm~tz>z 

[0009] ^WdJJBWIB^tllft^fcfefcJflrS 
[0010] 

flWK>«5JWR'9 • »#&*<att*-C*SWB*£, 

Mmm&zm&L. ±3dM£Mmmmzft\z-j± 

m^-h Z b IZX *) . K^t'-AcOX^v h**WB»tCffi 

immt, ftt'-j*0>mMiz£^T±MeM{mmzti? 
tinmmizm&zmtmibnffinmz.ttmizj: 9. 

[0011] iieo^tcifUf . Ji«;:i£tf*§ft£?& 
fr. mfr&L'fhZb-h^lfcbteh. 

[0012] *ftwizfrfrz>%&m?m Y) . m^Tkfrjj 



ffim-hwm<D'j?*<ti>~jjb l-c. mm. mtr 

y^y. &£xmitT>i')i'frt>%2>%t£r>&ft2t l %, 

'j?*< b i»~m&<n&mmmi)m\^i\& z b zmw> 

bLX^Z. 

[0013] zti^&mmtmi. mgix-M^mm 
wm^tf. znLt^mmzzmttim&kff-TX'm* 

ifim&LZti&b^om&tt-th . jsjasfisifc 

[0014] 43fi9H&^&X!mURD • ft&j&fttfr 

*ktes*fc<oia(cjisio«iiJi*. fcWMtes^tfjs 
■fc J: v±mmMmm&tfm&ztix*2> z t zmwib 

LX^&. 

[0015] ±il<Djjmz£tHf N JJEJB1 *JJ:tfS52 
[0016] *HHB^A»A»S^iS^SXO • 

2<7)WM&$mmmiJ s . zcomizmmztix&*j. ±m 

d 2 s miOfim^O^f^n! . ^2^«gii^E 
Sf^Sr n 2 . 3tb- AOftS* A b b # IZ. 
dj =aj XA/ii! . &£Tf. d 2 =a 2 XA/n 2 
(^tf, a, . a 2 IZZtlZ'tl&iLlZl/ 3 0^-1/3 

<r>im*m-?) woiemK&mjkth z t zmwib l 

[0017] jjB«»jfe(£j:*af . imi^-mif 
m 1 ^s^!BM«ffijii t> x xsm 2 «b*ib» 

m&^MfS&tih. ttz. 2^<rmm&<7)mmi,zft. 
£ Ltzffigmmmmmizx <ommiz®mt&?>x\ w 
%<nmmm*mi& h z t immb%z>. 
[0018] xmi&frfr&fflSMm&mi. ±iboh 

xh&mmmtiK ftfo&^mizx ^mmmtfi&teth 
mm* 0 =5r &m 1 os^ie^sisj® ^ $ 2 ^s^ieim 

bwrnmbcmm.. tsxv. m%mbw,2<mMmn 
wmb.<mm**ti*ix. ftv-i±mmztihzb 
x\ mi&£Tfm2wm£mmmmiz&f$Lztizm?r 

it**. ±IE^«lcS'J^|gtclSS$itTV^ £ fc Sr» 
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[00193 *mi£ipfr*fflfiEMmmi. m^wa 

siaj^fce-eii-wtft 1 '. ±EK«Jifc:Ei3t'Bri6tcaft^s 
[0020] ±m<ommzMf, t/t^-^mm^ti 

x\ fnwzs4x<?yj?%^£')*:*%mmk Lx&%i2 s 

f^ftL^££k*^tg&ffi#ia#i&tt^ 
B£Jg«-TI> <! k #*r«£k =flr & . 
[0021] 

[0022] :«H3rafcta^*5m&WR9 ■ 

i ) titfR (%&m) cowtA-m*) ■ «*a»o 

-TSW^i: D**m<0if£iettflilfo«fc*2<9??^ 

mnmmtcomtzwiLxnmmm&zffif&L. 2>± 

SSf5t£«W»t:«- L . JJESS 1 OS£f ElMWieOI* 
3tJ4»2wS*E«lilftJi«3&»i$>. wmmzu 
-if i k £ J: 0 , f£3fc 

2com±mmmm<?>m®<r>&-iz, mmtmit^tz^. 
flaw*fc**i*na«u 3) nmmmt. ^b-A 
*>!R»»c i ^x±Ms&faffi§L*ti?ix<?>mmi l zmL't h 

(^Wi£^(optical near field)<03£. 

[0023] JJE<9S^e«JBIKfc*tr--A3&<HSWS<l 
&k. 3Sl?)S£f£fJtfiSWl. fc±tfSfS2<DR£fBfiffi 
iftJlojRfrfc:.. Biatlf nfc*t-rA^aW»ifcft* k*£ 

£>3£**>& lz Ltztf-oXi&T-t&tf^xmoigJgftlfiX' 

(®i (b) mm) . ±i^mi tsxr/m 



[0024] z<Dtztb. mn5xr/m2cr>nMmnm 
miz&&zix&±mE<tmsi<r>mmizii-zti?tL^ ai* 
zntzftt'-j*iz£v&m®m i %giL. ztit>mzm 
%k mm t <7)m<?>ttm.i¥mzmm txx&ffimomz 

[0025] -f%hib±i?.<rymkx\$. m i cos^ien 

Ml k IS 2 oB£IB#i*§SWl k izBfc £ ix*: 2 oi« 

3$£*iT. ^ti!fB£y4XO^&vU9±#2tft#gk 
[0026] i^, ±M8Mti8m±* 7fcb-A<7)4"l>S£ 

■ mz&*-?3mzmi-tz>c\ki) i -5smk%z>. 

[0027] JJ2tfHfcWWRD ■ M 
a) 3ex^X^^k*^M^k-rS. *WHK)« 

[oo28] j; vmfamizii. xmuzfrfr&jjm^ 
rmmnm&m*) ■ mz&x-cottmx'h&mmmtf. % 
fohwmizz vmffimimvcthtfw x o tnhw, 1 o 
n^ieiifflWii k^ 2 os^ieiifflffijJi k co^fcE$ix 
x*£ <o . ±jm i contkimmmmkimmkcosm. 
.ts xx/. mmm km 2 <mmmmmm t ^sent nzn 

mm>mwizm&&&wm*ti?ti&. m®mtzm 

fe«?>ft*^fc:o#jlfflTirii&c*«. . 
[0029] ffifSOHg^BXO • , 
±Kfl!*Se«aS»M=*a*i& r^Sj k«. Cajttf. 
±ffia) CD^-Cti. ItTlX? (fflfBIBH^*) ^rk* 
tftfrT&KflWte. ±IBb) wn^ptt. ±IBmii3J; 
VflS2<0S*E»SII»*iafc:,- 

mizw^th. t£a. ±§?Mmm<7)mm0>wm%:k'im 

izmmztizitcox'te^^. 

[ 0 0 3 0 1 oz. ±wsm 1 (oMMmmmmkmmm 
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[ 0 0 3 1 ] 3rfc. m\^ixhffi*mnws?M*>&v 

sh mmimiz£t>-fm*mz*mx'$>&. zzx\ m 

1 &v>LH4 \izm^X . ^fl^rt^Sft^^SX o 

[ 0 0 3 2 ] 12 1 ( a ) te^J: ? tc. *%mzfrfr%> 

fc, #SJf 1 4 . SS 1 OB£Jl ( SS 1 ^B^ISiifflffiJ 
if) 1 5. $l«ffilii:Lt«ffi-iil 6, IE#£« 

(am*) i7. &2(mmmklx<oummi8. m 
2<m%m {m2<mMmmhm) 1 9. ma® 20 
ifi. zcomizjmztixmmtmz%vx^$>. *l 
t\ sikos^jii 5. 6. nmmi7, &m 

118, fciV|S2«fl*Ji'l 9t«t 0 . BfrfilfiCrftb* 
-A 1 1 *W$iH»S^I5liJigl52 8#HMK3*VO> 

[0 0 3 3] f^^S^l 3t:«. Wxtf, igfttttt 
»-C*4*-KU*-sK*->t«ffl'r&. &Hffl4 • 1 
6-18- 20tti, MilfZnS-S i 0 2 & 

i5i«*JKSr«ffl-r-g). immi 7fc(i. i&&-t 

m%Ge 2 Sb 2 Te 5 (fflSMjHW-) 2:, gl<?)S4 

a 1 5 a xx/m2 <7tt*m 1 9 izitmim (Ago, > 

[0034] 3Kt4*?i 2znmtLx. mm (^ 
xoiz. 3>hD-53i, teiimsi (lensfjffli^) 3 

2. l^-1f|glft@iK3 3. 3Kt -y^Ty 7" (P—rSW 

• SgAJR 3 4 , s^sss 
(S^IW»») 3 5. ®^JfflI|Illi§3 6 . Mz/t; 
XH/^-^ (£***BL ^X^^^OHI^S) 3 7 
£«£T$r*. PMHfcoafcr"**? 1 2(i. *<0 
4M>£f£ft^:h^fcXby K/l^e-? 3 7c9tt#jfA 

[0035]3tf^^l2 ^^ffilSOlBli • S£ 
(##&* • fsl^JKO) Bfrfctt. i3tf^? 1 2(ix 
byK/l^-*3 7£J;D-:frfaa33££fU>. iBiUS 
Ctt. .l*»4>*>i&4McJ: 0ISIil3S&32 

^^m*$*ifcSE«fi^tiU-1fiBBig»3 3£A7J$ 
ft., l^-1fWBig»3 3»4A*StifclEflHI#fc:J6tfc 
iB»«sSESr^f-y^T-y7-3 4(CttS^'r-&. ZtllzX 
•5. 3Kt /^T-yT34|*|^ig»t^iX^^EflcU-if 



hi (a) t^-rieitJi 1 7^<7)+fffsoiaii^'fi : 

[0036] -3fj\ -f X? 1 2ClE»S*ufc*Wf 
ffioUdfeuSftefcL rjy ha-y 3 1 a^o^Cri 0 . 

is—rtmwm 3 3 *>> &3te -y ? r •/ r 3 4 (c« l . j?r 

a) *<tBit$ii«,„ s£3m#xvx? 1 2izmi2 
tt. tmm 1 7<?>iii-?2>mmizmtx'&t>tiz>mttj/t 

3tb.y ^T:y 7*3 4P«J^t4>n^7* hf-ff^ 
* (la^r-T) fcA7J§ix&. 7*>7 f -fTr^^tc*J^ 

[0037] ^ffifg<0B^ ■ iEflaStefcL 3tb*>y^T 

7/34 Ltiytri x?i2 com&im ; • 

n-7 3 1 (iiOA7Jffi$Stc*o*# . fB^®8&3 2^V- 

— ng»0ft 3 3 tcift s j&^s- aj-r . @te$ijffliiij§8 3 

fc^o't ®^JffllIlIS& 3 6 <k 0 ^ b ^ h';W^r- ^ 3 7 
tM»fi^*^4>*L, %?f4X7 1 2 *BfJgOEMS8rC 
EWBS-fr*. WT. HI (a)^0l (b) =5ri:%#Bl 

[0038] 3Kb -y ^ T >y X3 4 |*J<0¥SttcU— »f ± 0 

A (l/-fh'-A) 1 f^X^fflS13»^3e 
x-fA^l 2tcu&SiS^Hilt$il4, ^<0^, ISKO 
B^Jll 5&£Xf'%2<rM l kmi 9tc(i. 5£b*-Ai l 

[0039] JB«^fli36*i^) J: d ^N'^-ysr^-ra* 
*>. ie#i« 1 7tiffi^«^J: 0=6r*fc«>. 3tb'-A 1 

i mmztiz t . -t^sK >y h ^c«(c{4Bi-4«[ 

IS (01 ( a ) fen • W£Mi&2 7 ) 3&«5Bft^ 

6. ^L^Hfe^miOS^ai 5ts£lfm2 

CDW^M 1 9 tcfs^ -6 OT, <in ^> 2 ocoii (Cfc V rX l> 
7tb-Al 1^7 h4^4£»<0«Wt^#tC»*6«± 
&th, ftot, iBUJil 7fc*l^fe«l 5tc7) 

MlXtc. fe^Jll 7fc^20Si«l 9i:<7)^c« 
MM 1 6 • 1 8 IS«a« 16-18 

<o*jw4. lefife® 1 7 Tf&fe-f * i <m^m i 
5Ri/m2con£M i 9 teaisn* i a t=»s$K* 

;WJ:!)j|f4U». 

[0040]^1<7)S411 5t5j;t/^20W^ll 9 
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ft|gi§§:ifc&fl*£) 2 3 • 2 4#®j£$il&. ^LT. 
-IiT.^i$cSL#:2 3-24 iC^t'-A 1 1 tfXMZtlZ £ 
£T\ -e^HtCi£S^2 5 ■ 2 6#fS4rM,. 
[0041] fEU/f 1 7cr)|Elf • Wkmm2 lfrt>%^ 

34 (02#BS) (CkO. 2-ocr>%mm%:2 5 • 2 6 
t , im • S^«^2 7 fcofflS^ffltc i 9±tZ>fcM 

nmft2 3<vmmm®) %7mLx<&i>cDx*$>2>. 
ttz. im-m±mM2 7^co%&fim<?>imi±. mm 
$ix^»3^t'-A i i <D%.g&miz x o mi&fi^itt 

6 2mi&mft2 5 • 2 6 t . I5H • S^1^2 7 i: 

^0^^=5:^*23 • 2 4c7)J«:?Brt&i£&i§ 
3K2 5 - 2 6^iJffl-TI»ii:-?:\ *v-?Jb0^1ff8 

[0042] ifc. t^x? l 2(ixeyp;^-^3 

7 (H2#a§) lz£^X-Jjfalz®mZtL. 3tt'-Al 

1 Sf^ X? 1 2±<0;t3fc!>*r?;bill> „ f«j£<D J: o 
IS 1 com^M 1 5 *3 iVm2£7)S^Ji 1 9fci3tt.g> 

ftt'-A 1 l?)X;K-y h4"WfiflW)iB« (i*SLtt2 3 ■ 

2 4&&$.zti&m&) xit. mmnzti?ti'&mm 
i4- 16. msiz. &mm 1 8 • 2 0 tcaaixfctfSB 

itmizmz. ttb-h, m&izz: o^tf^? 1 2±£ 
3tb- a 1 1 &m$mmt& t . msift 2 3 • 2 4 am 

[004 3] 3ri3. ffU^ 1 2#0!|£igi!)§:h.& 
it'-Al 1<»*£J: 9£t&flfcSl#:2 3 ■ 2 4 



1rW~ 3fcx-f X? 1 2t^-fSffl*«S3»gS:jSflJ 

[0044] i3(i ^wnvmrjx? i 2. m? 

fc. 05 (a) £^L£fsBfc<7)7fc-f -fX? 1 0 2t«-<? 
^-^ftTfEilSr^Vv ^ixSrS^L^^O. C/N 
Jt (Carrier to Noise Ratio) 0)~? — ? ■ftfife^'tt $• *rcf"" 
/77t*S, ftx-rX? 1 2(2P-ri > T-^{i 

JIK>y r-T\ 3fcT>rX? 1 0 2tra-r4x-^(ie^# 

A) ^«Ili6 3 0n m> ^WyXOlHPiSC (iKO 
ffl)(±0. 6. X7 1 2tV— ?-X#-y hhtf) 

ffl*fi£3£j£Ji 6 . 0 m/ s "Cft* . 

[0045] ft<r)®mmRZMz.tzmmmii~?-?£: 

2 0 0 n ml^TT'S) £ *>\ Z <nmmXUm.^Oyftrf A 

NVch^zm^btmh. mz. v-^ioon 

mcvmii. 2 0 d BX'fo 0 . *^ B J<05tx 4 

X? 1 2<D*?§j£&=J; OS^fi-^O^S^t <mtt& 

[0046]: <om& t lx . mmi 1 1 0 

3cr>mwizmiLtij&mmfti o 5tj: o^-^ 1 04 

SrS^LTV^^' (H5(a)#I). *»aB"CttHl- 
( a ) tC^-Ti 3 C 2o<7)ifcSLffr2 3 • 2 40J^HT 

mLLtzT&mmyt2 5 • 2 6t=«t ^TWKffltosmL 

xm&&jii&Wft>tl&. 2-ocr>j5Mmt2 5 ■ 2 6 

nmmx'm^ i mmti s ft%&>2mz%& z t tfm&^mz 
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